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ASTRO-H:X-ray Astronomy Satellite 





X-rays are tormed by invisible light which is emitted by 
materials at incredibly high temperatures ranging from one 
to hundreds of millions degrees Kelvin, or trom other 
energetic, exotic objects. More than 80% of matter acces- 
sible to us Is only seen via X-rays. Japan has played a leading 
role in the field since the dawn of X-ray astronomy, and 
continues to do so. 

Leading the way in X-ray astronomy, the ASTRO-H is the 
6th Japanese-led X-ray observatory, and the successor to the 
Suzaku satellite which is currently in space. 

The latest instruments are being developed through inter- 
national collaboration, and will enable the first accurate 
measurements of the dynamics of super-hot gases in 
clusters of galaxies, and of material around black holes. We 
will discover numerous super-massive black holes in the 
center of new-born galaxies up to 8 billion light years away, 
and will be able to trace how these galaxies and their black 
holes evolved into the ones we see in the Universe around 
us today. 





Concepts of the Cosmos with X-ray Astronomy 
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Challenges facing ASTRO-H 

ASTRO-H enables high sensitivity observations of celestial sources across a wide energy range, from 
X-rays to gamma-rays, bands presenting considerable technical challenges. Thesatellite features 
cutting-edge instruments; SXS, operated at only 50 mK, is capable of measuring, with unprecedented 
accuracy, the energy of incoming X-rays. It measures temperature changes in a sensor resulting from 
absorption of X-ray photons. HXI, operating in the focusing of a Hard X-ray Telescope, will produce 
the first ever images of the high-energy X-ray universe. SXI, featuring domestically produced X-ray 
CCDs, will enable us to make wide field X-ray images of the sky with ultra-low noise. The narrow- 
view semi-conductor Compton camera, SGD, revitalizes the field of gamma-ray observations by 
featuring the greatest sensitivity in this band. The Japanese heritage of successful previous satellites 
will provide a basis for meeting these challenges. 
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Scientific objectives of ASTRO-H 


ASTRO-H will solve many outstanding questions regarding our understanding of the violent universe, 
including the explosion of stars, the origins of gigantic black holes in the centers of galaxies, and the nature of 
dark matter as a main component of our universe. Here we can only introduce a few aspects of our overall goal. 
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Mf The formation and evolution of clusters of galaxies, the largest structures in the universe 

For the first time, accurate observations using ASTRO-H can measure the dynamics of the hot gases filling 
clusters of galaxies, the largest structures in the Universe. The precise study of the dynamic state of this hot gas 
- invisible to the human eye - will reveal details of the formation and evolution of these large-scale structures in 


the expanding Universe. 
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Mi Black holes and curvatures of space and time 


ASTRO-H will allow measurements of the curvature of space time. This is soace time warped in close proxim- 
ity to spinning black holes, something no-one has ever seen. The high precision observations of ASTRO-H will 
enable us to glimpse this for the first time. These observations are expected to lead to new ways of verifying 


Einstein's theory of general relativity. 


RAM CHEE BADD ATLL IF BR 





sl 


ASTRO-H 
1 _ . 





BR X ie ite (SXT-S,SXT-I) 
Soft X-ray Telescope (SXT-S, SXT-I) 


TEX RSE ies fe (H XT) 
Hard X-ray Telescope (HXT) 
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Soft Gamma-ray 
Detector (SGD) 


ERX ERI ICR Ms (SXS) 
Soft X-ray Spectrometer (SXS) 


BR fon tex ox he a(S XI) 
Soft X-ray Imager (SXI) 


FE X for tex RAR as (HX!) 
Hard X-ray Imager (HXI) 





MOIRCKBORABAA 
Gas in a cluster of galaxy 
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Super-massive black hole hidden by gas 
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Participant organizations - ASTRO-H is being created by members from around the world 
ASTROG-H is a world-wide mission, with Japan taking the lead. In order to achieve objectives under severe space conditions, researchers and engineers in manufactur- 


ing companies in many countries are working together to develop this large, 14m long satellite. 


JAXA / NASA / Aoyama Gakuin U. / Cambridge U. / CEA/DSM/IRFU / CfA/Harvard / Chubu U. / Chuo U. / Columbia U. / Dublin Institute for Advanced Studies / Durham U. / Ehime U. / ESA / Gunma 
Astronomical Observatory / Hiroshima U. / Kanazawa U. / Kobe U. / Kogakuin U. / Kyoto U. / Michigan U. / MIT / Miyazaki U. / MPIK / Nagoya U. / Nara Women's U. / Nihon Fukushi U. / Nihon U. / NIMS / Osaka 
City U. / Osaka U. / RIKEN / Rikkyo U. / Rutgers U. / Saint Mary's U. / Saitama U. / Shibaura Inst. Tech. / SRON / Stanford U./KIPAC / STScI / Toho U. / Tokyo Inst. Tech. / Tokyo Metropolitan U. / Tokyo Science U. / 


Tsukuba U. / U. Geneva / U. Maryland / U. of Tokyo / Waseda U. / Wisconsin U. / Yale U. 


(AAG (SREB) 
http://astro-h.isas.jaxa.jp/ 
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Phone:03-6266-6400 Fax:03-6266-6910 


Japan Aerospace Exploration Agency 
Public Affairs Department 


222, Marunouchi Kitaguchi Bldg., 1-6-5 Marunouchi, 
fe100 Chiyoda-ku, Tokyo 100-8260, Japan 
. eet. Phone:+81-3-6266-6400 Fax:+81-3-6266-6910 
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http://astro-h.isas.jaxa.jp/index.html.en 


JAXADITDUAb 
JAXA Website 


http://www.jaxa.jp/ 
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JAXA Mail Service 
http://www.jaxa.jp/pr/mail 
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Institute of Space and Astronautical Science Website 
http://www.isas.jaxa.jp/ 


